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In the title coordination polymer, [C^^C^H^N^- 
(Ci 8 H 15 P) 2 ]„, the Cu 1 atom is coordinated by two I atoms, 
one P atom and one N atom in a fairly regular tetrahedral 
arrangement. A crystallographic inversion centre generates a 
Cu 2 I 2 diamond with a Cu-Cu separation of 3.0120 (5) A. The 
complete A',A''-(l-pyridin-4-yl-ethethylidene)-hydrazine mol- 
ecule is also generated by inversion symmetry, and this 
bridging ligand leads to [011] polymeric chains in the crystal 
structure. 

Related literature 

For background to copper(I) iodide and triphenylphosphine 
networks, see: Siedel & Stang (2002); Fujita et al. (2005); 
Banerjee et al. (2008); Zhou et al. (2006); Yam & Lo (1999). 
For the stability of the temperature controller used in the data 
collection, see: Cosier & Glazer (1986). 
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Experimental 

Crystal data 

[Cu 2 I 2 (C 14 H 14 N4)(C 18 H 15 P) 2 ] 

M, = 1143.72 

Triclinic, PI 

a = 9.2788 (4) A 

b = 11.4322 (5) A 

c = 12.4204 (5) A 

a = 74.566 (2)° 

P = 76.690 (2)° 

Data collection 

Bruker SMART APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
7mi„ = 0.494, r maI = 0.724 

Refinement 

R[F 2 > 2a(F 2 )] = 0.032 

wR(F 2 ) = 0.086 

S = 1.05 

8881 reflections 



Y = 72.067 (2)° 
V= 1192.41 (9) A 3 
Z= 1 

Mo Ka radiation 
jtt = 2.29 mm -1 
T = 100 K 

0.36 x 0.23 x 0.15 mm 



33229 measured reflections 
8881 independent reflections 
7865 reflections with I > 2o'(7) 
R„, = 0.041 



272 parameters 

H-atom parameters constrained 
Ap max = 2.34 e A~ 3 
Ap mi „ = -1.81 e A~ 3 



Table 1 

Selected geometric parameters (A, °). 



Cul-Il 1 


2.6417 (3) 


Cul-Nl 


2.0586 (15) 


Cul-Il 


2.6781 (3) 


Cul-Pl 


2.2278 (5) 


Cul'-Il-Cul 


68.967 (9) 






Symmetry code: (i) - 


-x + 2, -y, -z. 







Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 

The authors thank Universiti Sains Malaysia (USM) for the 
Research University Grant (1001/PFIZIK/811160). WSL also 
thanks the Malaysian Government and USM for the award of 
a research fellowship. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6379). 
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c«te«a-Poly[[(triphenylphosphane)copper(I)]-di-/'-iodido-[(triphenylphosphane)copper(I)]-/'-{l,2- 
bis[l-(pyridin-4-yl)ethylidene]hydrazine}] 

H.-K. Fun, W.-S. Loh, G. K. Patra, A. Mukherjee and P. K. Pal 
Comment 

Copper(I) iodides are interesting building blocks for the formation of extended solid-state coordination architectures (Siedel 
et ah, 2002; Fujita et al. , 2005; Banerjee et ah, 2008). Copper(I) complexes with PPI13 as a co-ligand are of rising importance 
owing to their diverse structures and photophysical and chemical properties (Zhou et ah, 2006; Yam & Lo, 1999). 

The asymmetric unit of the title polymeric compound (Fig. 1) contains one Cu 1 cation, one iodine anion, one triphen- 
ylphosphane unit and one A r ,A''-(l-pyridin-4-yl-ethethylidene)-hydrazine unit. The other half being generated by an inver- 
sion center (symmetry code: -x + 2, -y, -z). Each Cu 1 cation is tetracoordinated by one nitrogen, one phosphorus and two 
iodine atoms. The Cu-I distances are 2.6417 (3) and 2.6781 (3) A. In the crystal (Fig. 2 & Fig. 3), the nitro gen atoms are 
bridged together, leading to the formation of polymeric chains along the [011]. 

Experimental 

The A r ,A''-bis-(l-pyridin-4-yl-ethethylidene)-hydrazine component was prepared in good yield as a yellow solid by condens- 
ing hydrazine hydrate with 4-acetylpyridine in anhydrous methanol in 1:2 molar ratio. The Cu(I) complex was prepared in 
the following way: to a solution of PPI13 (0.262 g, 1 mmol) in CH3CN (50 ml), Cul (0. 1 9 g, 1 mmol) was added. The reaction 
mixture was stirred for about 1 hto obtain a white turbid solution. Then A r ,A''-bis-(l-pyridin-4-yl-ethethylidene)-hydrazine 
(0.238 g, 1 mmol) in 20 ml CHCI3 was added with constant stirring at room temperature to give a clear yellowish solution. 
Orange-red block-shaped crystals were obtained by slow evaporation of the solution after 2 days. Yield: 0.45 g (70%). 

Refinement 

All H atoms were positioned geometrically and refined using a riding model with £/j S0 (H) = 1 .2 (7 eq (C) [C-H = 0.95-0.98 A]. 
Figures 



Fig. 1. The molecular structure of the title compound, showing 50% probability displacement 
ellipsoids. 
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Fig. 2. The polymeric chain of the title compound with 50% probability ellipsoids for non H 
atoms, showing the coordination environment for the N atoms. 




Fig. 3. The crystal packing of the title compound, viewed along the a axis. 



cafena-Poly[[(triphenylphosphane)copper(l)]-di-p-iodido- [(triphenylphosphane)copper(l)]-p-{1,2-bis[1-(pyridin- 
4-yl)ethylidene] hydrazine}] 



Crystal data 

[Cu 2 l2(Ci4Hi 4 N 4 )(C 18 H 15 P) 2 ] 

M r = 1143.72 

Triclinic, PI 

Hall symbol: -P 1 

a = 9.2788 (4) A 

b = 11.4322 (5) A 

c= 12.4204 (5) A 

a = 74.566 (2)° 

(3 = 76.690 (2)° 

y = 72.067 (2)° 

V= 1192.41 (9) A 3 



Z= 1 

F(000) = 566 

D x = 1.593 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 9948 reflections 

6 = 2.3-34.9° 

|i = 2.29 mm 1 

T= 100 K 

Block, orange 

0.36 x 0.23 x 0.15 mm 



Data collection 



Bruker SMART APEXII CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
r min = 0.494, J max = 0.724 
33229 measured reflections 



8881 independent reflections 

7865 reflections with / > 2o(I) 
R mt = 0.041 

6max = 33.0°, 9 m j n = 1.7° 

£ = -14^14 

£ = -17^16 
/= 18^19 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2a(i^)] = 0.032 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 
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wRiF 2 ) = 0.086 

S= 1.05 

8881 reflections 
272 parameters 
0 restraints 



H-atom parameters constrained 

w = V[o 2 (F 2 ) + (0.05 16P) 2 + 0.4005P] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max = 0.002 

Ap max = 2.34eA" 3 

Ap min = -1.81 e A~ 3 



Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & 
Glazer, 1986) operating at 100.0 (1) K. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > <s{F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


TT- *ITJ 


11 


0.855859 (12) 


-0.132037 (10) 


0.055940 (9) 


0.01592 (4) 


Cul 


0.86308 (2) 


0.10732 (2) 


0.023918 (18) 


0.01484 (5) 


PI 


0.75620 (5) 


0.16954 (4) 


0.18626 (4) 


0.01378 (8) 


Nl 


0.74367 (17) 


0.19616 (15) 


-0.10892 (13) 


0.0163 (3) 


N2 


0.53664 (18) 


0.47410 (16) 


-0.45218 (13) 


0.0191 (3) 


CI 


0.7889 (2) 


0.28666 (19) 


-0.19227 (16) 


0.0201 (3) 


H1A 


0.8756 


0.3112 


-0.1869 


0.024* 


C2 


0.7158(2) 


0.34564 (19) 


-0.28518 (16) 


0.0203 (3) 


H2A 


0.7511 


0.4099 


-0.3412 


0.024* 


C3 


0.5898 (2) 


0.31012(17) 


-0.29597 (15) 


0.0160 (3) 


C4 


0.5405 (2) 


0.21851 (19) 


-0.20863 (16) 


0.0201 (3) 


H4A 


0.4539 


0.1924 


-0.2115 


0.024* 


C5 


0.6193 (2) 


0.16582 (19) 


-0.11742 (16) 


0.0196 (3) 


H5A 


0.5828 


0.1049 


-0.0578 


0.024* 


C6 


0.5135 (2) 


0.36689 (18) 


-0.39770 (15) 


0.0171 (3) 


C7 


0.4228 (3) 


0.2953 (2) 


-0.42808 (18) 


0.0248 (4) 


H7A 


0.3972 


0.3349 


-0.5040 


0.037* 


H7B 


0.3280 


0.2960 


-0.3732 


0.037* 


H7C 


0.4839 


0.2082 


-0.4269 


0.037* 


C8 


0.79470 (19) 


0.30849 (17) 


0.20650 (15) 


0.0153 (3) 


C9 


0.8041 (2) 


0.32434 (19) 


0.31231 (16) 


0.0187 (3) 


H9A 


0.7892 


0.2611 


0.3780 


0.022* 


C10 


0.8351 (2) 


0.4324 (2) 


0.32155 (18) 


0.0227 (4) 
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Atomic displacement parameters (A ) 
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u.uzou ^ 1 1 j 


ft ft 1 71 /o^ 
U.U 1/1 yo) 


ft ftftA 1 (1\ 

u.uu4 1 yi ) 


ft AAQO (n\ 

U.UU35 yl ) 


ft AA77 sn\ 
U.UUZZ yl ) 


C2U 


A A 1 *7T /"T\ 

0.0173 (7) 


A A 1 C O /"O"* 

0.0158 (8) 


A A 1 HC fo\ 

0.0176 (8) 


A AA 1 *7 f £.\ 

-0.0017 (6) 


A AA A 1 ( C\ 

-0.0047 (6) 


A AAT 1 ( C\ 

-0.0033 (6) 


C21 


0.0189 (7) 


0.0213 (9) 


0.0210(9) 


-0.0047 (6) 


-0.0026 (6) 


-0.0072 (7) 


C22 


0.0192 (8) 


0.0273 (10) 


0.0228 (9) 


-0.0084 (7) 


-0.0035 (7) 


-0.0080 (7) 


C23 


0.0179 (8) 


0.0292 (11) 


0.0329 (11) 


-0.0035 (7) 


-0.0089 (7) 


-0.0057 (8) 


C24 


0.0201 (9) 


0.0222 (11) 


0.0659 (18) 


0.0019 (8) 


-0.0124 (10) 


-0.0121 (11) 


C25 


0.0197 (8) 


0.0194(10) 


0.0517(14) 


-0.0007 (7) 


-0.0104 (9) 


-0.0120 (9) 



Geometric parameters (A, °) 








Cul— 11' 


2.6417(3) 


C10— CI 1 


1.383 (3) 


Cul— 11 


2.6781 (3) 


C10— H10A 


0.9500 


Cul— Nl 


2.0586 (15) 


Cll— C12 


1.390(3) 


Cul— PI 


2.2278 (5) 


Cll— H11A 


0.9500 


r"ni ti' 


2 6417 (3) 


C12 C13 


1 393 (3*1 


Cul— Cul 1 


3.0120 (5) 


C12 — H12A 


0.9500 


PI— C8 


1.8214(19) 


C13 — H13A 


0.9500 


PI — C14 


1.8228 (18) 


C14— C15 


1.387 (3) 


PI— C20 


1.8288(18) 


C14— C19 


1.396 (3) 


Nl— C5 


1.336 (2) 


C15— C16 


1.398 (3) 


Nl— CI 


1.348 (2) 


C15— H15A 


0.9500 


N2— C6 


1.288 (2) 


C16— C17 


1.389 (4) 


N2— N2" 


1.405 (3) 


C16— H16A 


0.9500 


CI— C2 


1.383 (2) 


C17— C18 


1.380 (4) 


CI— H1A 


0.9500 


C17— H17A 


0.9500 


C2— C3 


1.394 (3) 


C18— C19 


1.390 (3) 


C2— H2A 


0.9500 


C18— H18A 


0.9500 


C3— C4 


1.395 (3) 


C19— H19A 


0.9500 


C3— C6 


1.487 (2) 


C20— C25 


1.386 (3) 


C4— C5 


1.388 (2) 


C20— C21 


1.396 (3) 


C4— H4A 


0.9500 


C21— C22 


1.389 (3) 


C5— H5A 


0.9500 


C21— H21A 


0.9500 


C6— C7 


1.503 (3) 


C22— C23 


1.385 (3) 


C7— H7A 


0.9800 


C22— H22A 


0.9500 


C7— H7B 


0.9800 


C23— C24 


1.381 (3) 


C7— H7C 


0.9800 


C23— H23A 


0.9500 


C8— C13 


1.393 (3) 


C24— C25 


1.401 (3) 


C8— C9 


1.399 (3) 


C24— H24A 


0.9500 


C9— C10 


1.390 (3) 


C25— H25A 


0.9500 


C9— H9A 


0.9500 
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Cul 1 — 11— Cul 


68.967 (9) 


Nl— Cul— PI 


115.34 (5) 


Nl— Cul— 11' 


104.66 (5) 


PI— Cul— 11* 


115.133 (15) 


Nl— Cul— 11 


102.74 (5) 


PI— Cul— 11 


107.279 (15) 


IV— Cul— 11 


111.033 (9) 


Nl— Cul— Cul 1 


114.71 (5) 


PI— Cul— Cul' 


129.538 (16) 


T 1 i p,, 1 p,, 1 ' 


56.087 (8) 


11 — Cul — Cul 1 


54.y4o (6) 


C8 — PI — C14 


103.50 (8) 


C8 — PI — C20 


103.58 (8) 


C14 — PI — C20 


104.71 (8) 


/"in r> i /— i i 

C8 — PI — Cul 


117.67 (6) 


pi A pi p,,1 


1 1 < A S (f,\ 


cm pi Pni 


110 48 (f.\ 


PS 1SJ1 pi 

IN 1 1 




p< Xfl p„i 


191 74 ( \1\ 

1Z1 . /4 {LZ.J 


pi Nl p„1 

^1 IN 1 kjlll 


171 ^7 


C6 — N2 — N2" 


1 1 1 A /">\ 

113.4 (2) 


Nl — CI — C2 


123.36 (18) 


Nl — CI — H1A 


118.3 


C2 — CI — H1A 


118.3 


CI — C2 — C3 


119.49 (17) 


CI — C2 — H2A 


120.3 


C3 — C2 — H2A 


120.3 


C2 — C3 — C4 


117.29 (16) 


C2 — C3 — C6 


120.86 (17) 


C4 — C3 — C6 


121.85 (17) 


C5 — C4 — C3 


119.33 (17) 


C5 — C4 — H4A 


120.3 


C3 — C4 — H4A 


120.3 


Nl — C5 — C4 


123.53 (17) 


Nl — C5 — H5A 


118.2 


C4 — C5 — H5A 


118.2 


N2 — C6 — C3 


114.47 (17) 


N2 — C6 — C7 


126.95 (17) 


C3 — C6 — C7 


118.56 (17) 


C6 — C7 — H7A 


109.5 


C6 — C7 — H7B 


109.5 


H7A — C7 — H7B 


109.5 


C6— C7— H7C 


109.5 


H7A— C7— H7C 


109.5 


H7B— C7— H7C 


109.5 


CI 3— C8— C9 


118.83 (18) 


CI 3 — C8 — PI 


118.03 (14) 



C8— C9— H9A 


119.9 


Cll— CIO— C9 


120.45 (19) 


Cll— CIO— H10A 


119.8 


C9— CIO— HI OA 


119.8 


C10— Cll— C12 


120.15 (19) 


C10— Cll— H11A 


119.9 


C12— Cll— H11A 


119.9 


Cll— C12— C13 


119.39 (19) 


Cll— C12— H12A 


120.3 


C13 — C12 — H12A 


120.3 


C 1 2 — C 1 3 — Ca 


121.U4 (iy) 


C12 — C13 — H13A 


119.5 


C8 — CI 3 — H13A 


119.5 


C15 — C14 — C19 


119.24 (17) 


/- • i r- s • i a T"» 1 

C15 — C14 — PI 


123.60 (14) 


C 1 Q PI A T>1 
C 1 V — C 1 4 — r 1 


117 1 S A\ 
11 /.13 (14) 


p 1 4 p is p 1 f. 


1 7n 1 o\ 

1 ZA). 1 yz f 


P14 P1 S H1 S A 

V. 1 1 V. 1 J STL 1 Jrt 


1 7(1 n 
1 zu.u 


P1 (\ P1 S H1 S A 

V. 1 U V. 1 J STL 1 Jrt 


1 7(1 (1 
1 zu.u 


PI 7 PI PIS 

1 / — V. 1 u — V_ 1 J 


1 7(1 ^ (71 
i z.\j.j yz. f 


(_ 1 / — C 1 6 — li 1 6 A 


119.9 


C15 — C16 — H16A 


119.9 


C18 — C17 — C16 


119.6 (2) 


C18 — C17 — H17A 


120.2 


C16 — C17 — H17A 


120.2 


C17 — C18 — C19 


120.4 (2) 


C17 — C18 — H18A 


119.8 


C19 — C18 — H18A 


119.8 


C18 — C19 — C14 


120.3 (2) 


C18 — C19 — H19A 


119.8 


C14 — C19 — H19A 


119.8 


C25 — C20 — C21 


118.99 (17) 


C25 — C20 — PI 


123.81 (16) 


C21 — C20 — PI 


116.96 (14) 


C22 — C21 — C20 


120.79 (19) 


C22 — C21 — H21A 


119.6 


C20 — C21 — H21A 


119.6 


C23 — C22 — C21 


120.06 (19) 


C23 — C22 — H22A 


120.0 


C21 — C22 — H22A 


120.0 


C24 — C23 — C22 


119.50(18) 


C24 — C23 — H23A 


120.2 


C22— C23— H23A 


120.2 


C23— C24— C25 


120.7 (2) 


C23— C24— H24A 


119.6 


C25— C24— H24A 


119.6 


C20— C25— C24 


119.9 (2) 
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C9— C8— PI 


123.14 (14) 


C20— C25— H25A 


120.1 


CIO— C9— C8 


120.13 (18) 


C24— C25— H25A 


120.1 


CIO— C9— H9A 


119.9 






Cul'— 11— Cul— Nl 


111.41 (5) 


Cul— PI— C8— C13 


32.33 (16) 


Cul'— 11— Cul— PI 


-126.595 (17) 


C14— PI— C8— C9 


-18.90(17) 


Cul'— 11— Cul— II 1 


0.0 


C20— PI— C8— C9 


90.17 (16) 


Nl— Cul— PI— C8 


-84.49 (8) 


Cul— PI— C8— C9 


-147.61 (13) 


11'— Cul— PI— C8 


37.63 (6) 


CI 3— C8— C9— C10 


-0.5 (3) 


11— Cul— PI— C8 


161.76 (6) 


PI— C8— C9— C10 


179.45 (15) 


Cul'— Cul— PI— C8 


103.30 (6) 


C8— C9— C10— Cll 


0.9 (3) 


Nl— Cul— PI— C14 


152.70 (8) 


C9— C10— Cll— C12 


-0.4 (3) 


11'— Cul— PI— C14 


-85.18 (7) 


C10— Cll— C12— C13 


-0.4 (3) 


11— Cul— PI— C14 


38.95 (7) 


Cll— C12— C13— C8 


0.8 (3) 


Cul'— Cul— PI— C14 


-19.51 (7) 


C9— C8— CI 3— C12 


-0.3 (3) 


Nl— Cul— PI— C20 


34.12(9) 


PI— C8— CI 3— C12 


179.73 (16) 


11'— Cul— PI— C20 


156.24 (7) 


C8— PI— C14— C15 


91.61 (19) 


11— Cul— PI— C20 


-79.63 (7) 


C20— PI— CI 4— C15 


-16.6 (2) 


Cul'— Cul— PI— C20 


-138.08 (7) 


Cul— PI— C14— C15 


-138.34 (17) 


PI— Cul— Nl— C5 


-77.61 (16) 


C8— PI— C14— C19 


-87.26 (17) 


11'— Cul— Nl— C5 


154.82 (14) 


C20— PI— C14— C19 


164.52 (16) 


11— Cul— Nl— C5 


38.75 (16) 


Cul— PI— C14— C19 


42.79 (18) 


Cul'— Cul— Nl— C5 


95.78 (15) 


C19— C14— C15— C16 


-0.1 (4) 


PI— Cul— Nl— CI 


103.31 (15) 


PI— C14— C15— C16 


-178.9(2) 


11' — Cul— Nl — CI 


-24.26 (16) 


C14— C15— C16— C17 


0.7 (4) 


11 — Cul— Nl — CI 


-140.33 (15) 


C15 — C16 — C17 — C18 


0 1 (4) 


Cul — Cul — JN 1 — CI 


OJ.JU ^ 1 Uf 


rifi cm ns no 

v. 1 u v. l / v. l o v. 1 y 




Cj — JN 1 — CI — Cz 


-1.6 (3) 


/^1"7 no no 1 a 
CI / — CIS — C19 — C14 


2.1 (4) 


Cul — JN 1 — CI — Cz 


1 "7*7 C C f \ £. \ 
1 / f.JJ {LO) 


C15 — C14 — C19 — Clo 


-1.3 (3) 


JN 1 — CI — Cz — CJ 


-1.0(3) 


r 1 — C14 C19 — CIS 


1 / / .0 \l) 


C 1 — CZ — C 5 — C4 


2.3 (3) 


C6 — r 1 — CZU — Czj 


4.4 (2) 


1 l^Z V^O O 


1 /O. ly yi-O) 


r^i4 pi r^?n r">^ 

r 1 V^ZU V^ZJ 


1 1 1 (\ Q\ 
1 1Z. Dy {Ly) 


C2— C3— C4— C5 


-1.2 (3) 


Cul— PI— C20— C25 


-122.45 (18) 


C6— C3— C4— C5 


177.88 (19) 


C8— PI— C20— C21 


178.64 (15) 


CI— Nl— C5— C4 


2.8 (3) 


C14— PI— C20— C21 


-73.20 (16) 


Cul— Nl— C5— C4 


-176.36 (16) 


Cul— PI— C20— C21 


51.76 (16) 


C3— C4— C5— Nl 


-1.4 (3) 


C25— C20— C21— C22 


1.0 (3) 


N2" — N2 — C6 — C3 


-179.94 (18) 


PI— C20— C21— C22 


-173.48 (16) 


JNZ — JNZ — Co — C/ 


1 5 (W 


^iu V*Z 1 V*ZZ 




C2 — C3 — Co — N 2 


-21.8 (3) 


C2 1 — C2z — C2.3 — C24 


-1.9 (3) 


C4— C3— C6— N2 


159.10 (19) 


C22— C23— C24— C25 


1.0 (4) 


C2— C3— C6— C7 


156.82 (19) 


C21— C20— C25— C24 


-1.9 (3) 


C4— C3— C6— C7 


-22.2 (3) 


PI— C20— C25— C24 


172.2 (2) 


CI 4— PI— C8— CI 3 


161.04(15) 


C23— C24— C25— C20 


0.9 (4) 


C20— PI— C8— C13 


-89.89 (16) 







Symmetry codes: (i) -x+2, -y, -z; (ii) -x+1, -y+l, -z— 1. 
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